PROBLEM: Initiatives are underway to increase geriatrics training in nonprimary care disciplines. However, no validated instrument exists to measure geriatrics knowledge of house officers in surgical specialties and medical subspecialties.
A merica is aging. Approximately 6,000 Americans turn 65 each day, a number that will increase to 10,000 per day by the year 2012. 1 Correspondingly, older adults account for a growing proportion of patients seen by specialty and subspecialty physicians. 2 Currently, few physicians who care for older adults have formal training in geriatrics. 1 Geriatricians, leading physicians in surgical specialties and medical subspecialties, and several specialty societies have called for increased training in geriatrics among surgical specialists and medical subspecialists. [2] [3] [4] [5] [6] Initiatives by the John A. Hartford Foundation, the Donald W. Reynolds Foundation, and the American Geriatrics Society are underway to expand geriatrics training among house officers in surgical specialties and medical subspecialties. 2, 3, 7, 8 To assess the effectiveness of geriatrics training initiatives, methods are needed to evaluate trainees' clinical knowledge, skills, and behaviors in the care of older patients. Although there are reliable and valid instruments to measure geriatrics attitudes among medical students and house officers [9] [10] [11] and instruments to assess geriatrics knowledge among medical students 12 and primary care house officers, 13 there are no instruments that measure geriatrics knowledge of house officers in surgical specialties and medical subspecialties. Current knowledge assessment instruments are not appropriate for surgical specialty and medical subspecialty house officers; they are either too simple for this level of training or lack relevance for these practice areas. To address this limitation, as part of a larger initiative supported by the Donald W. Reynolds Foundation to develop curricula in the care of older adults in nonprimary care disciplines, we developed a brief written instrument to measure clinical geriatrics knowledge among house officers in surgical specialties and medical subspecialties. This paper describes the development and evaluation of the reliability and validity of the instrument, termed the University of Michigan (UM) Geriatrics Clinical Decision Making Assessment instrument.
METHODS

Instrument Development
Test Criteria. The length and format of the instrument were modeled after the UCLA geriatrics knowledge test, 13 which was designed to assess geriatrics knowledge among primary care residents. Specifically, our instrument was designed to include: (a) a focus on clinical management rather than nonclinical issues (e.g., social support, long-term care, health systems organization, and finance; to maintain coherence, relevance, and brevity); (b) a case-based multiple choice format (to enhance clinical relevance and reliability of scoring Item Selection and Review. A 23-item version of the instrument was developed at the UM through a multistage process (Fig. 1) . In overview, candidate items were identified from existing instruments, supplemented with new items covering key topics, and refined through pilot testing. Specifically, a total of 65 candidate items were identified from Versions 4 and 5 of the American Geriatrics Society (AGS) Geriatrics Review Syllabus 14, 15 and the AGS Geriatrics Syllabus for Specialists 16 that covered topics other than outpatient primary care encounters (e.g., hospital care, functional assessment, ethics). Thirty of 65 items were then selected through an iterative review process by an 8-member panel of geriatrics-trained specialists (1 cardiologist, gastroenterologist, and nephrologist; 2 general geriatricians; a psychiatrist; a neurologist, and a social worker) and a 6-member panel of surgeons and medical subspecialists who
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were developing geriatrics curricula for their programs (emergency medicine, gynecology, oncology, rheumatology, thoracic surgery, and urology). These 2 panels selected items based on clinical importance, relevance to the clinical practice of physicians in surgical specialties and medical subspecialties, and wording, using published criteria for item-writing. 17 Following the item selection process, the geriatrics panel compared the 30 items with a test blueprint developed by the panel that included 18 topic areas deemed essential for physicians in surgical specialties and medical subspecialties based on published recommendations. 4 The 30 items covered the following 10 topic areas: abuse/neglect, advance directives, adverse drug reactions, alcohol abuse, delirium, depression, functional decline in the hospital, adjusting care when prognosis is limited, care level options (e.g., subacute care, nursing home care), and palliative care. Eight topics were not covered: pain management, dementia, constipation, pressure ulcers, falls in the hospital, iatrogenic urinary incontinence, deconditioning/immobility, and infections. To enable inclusion of at least 1 item from each topic area, 19 new items were developed by the panel. To keep the instrument brief, 30 items (14 existing, 16 developed items) that represented all 18 content areas were selected from the 49-item pool for pilot testing.
Pilot Study. The 30-item pilot instrument was administered to 56 house officers in emergency medicine, gynecology, medical oncology, rheumatology, and nephrology; 9 medical students, and 12 general medicine faculty members at the UM. Two focus groups of house officers in gynecology and oncology reviewed and provided feedback on each item for clarity and content. Seven items were reported by the focus groups to have poor response categories, demonstrated limited reliability, or had a greater than 95% correct response rate. 
RESULTS
Respondents
Among the 305 respondents, 105 (35%) were women. Ninetythree percent of respondents described themselves as either white (69%) or Asian (24%). A total of 25% of respondents were from surgical disciplines, 29% from emergency medicine, 19% from subspecialties of Internal Medicine, 12% from Internal Medicine residency, and 15% from other disciplines.
Reliability
Three items decreased internal reliability and were dropped. For the remaining 20 items covering 17 content areas, Cronbach's coefficient a among all respondents was 0.60 (Table 1) . The reliability coefficient was lower for the UM participants (0.46) and higher for the participants from other institutions (0.65).
Validity
Test scores improved as training levels increased (Table 1) . HO1s had the lowest mean score and HO4 to HO7 had the highest. This pattern was significant overall; similar patterns were observed among UM and nonUM institutions in stratified analyses, though UM HO1s scored relatively high (Table 1) .
DISCUSSION
As the proportion of older adults cared for by surgical specialists and medical subspecialists grows, it will be important to demonstrate the effectiveness of training aimed at enhancing their ability to meet the needs of older patients. The UM Geriatrics Clinical Decision Making Assessment is intended to provide program directors a general indicator of geriatrics clinical knowledge among groups of house officers, rather than a comprehensive assessment of individual physicians' knowledge related to the care of older patients. The instrument was designed to be brief to enhance administration to large groups of house officers with busy schedules. The instrument therefore included only a small number of items for each clinical topic. Differences within individuals in mastery of different content areas within geriatrics will not be well detected by this instrument because of the limited number of items related to each topic. The instrument demonstrated adequate internal consistency. Although the Cronbach's a was modest at 0.60, we consider this appropriate for an instrument intended to measure knowledge in a variety of knowledge domains related to clinical geriatrics, and adequate to achieve our primary objective -to provide a meaningful measure of overall knowledge of geriatrics among groups of learners.
The results of this study also support the validity of our instrument. Item content was chosen through an iterative review process by experts using a predetermined ''blueprint.'' Test performance improved with increasing levels of training, although no detectable difference was observed in the performance of HO2s and HO3s. Also, no ceiling or floor effects were found among individual or all items, and mean scores were appropriate to allow for responsiveness to change over time.
There are important limitations of this study. Some differences in instrument performance were observed across institutions. However, patterns were similar, and differences were smaller where larger numbers of respondents were available, as would be expected. Finally, the predictive validity, potential learning effects on scores of subsequent administrations, and responsiveness to changes in knowledge over time have not been demonstrated.
Surgical specialists and medical subspecialists should be able to recognize and manage issues common among older patients in order to maximize functional and health outcomes. The UM Geriatrics Clinical Decision Making Assessment should prove useful to training programs in surgical specialties and medical subspecialties to gather baseline data, implement curricula, and measure the effects of curricular change on the knowledge of trainees in caring for the complex and interacting needs of older adults. The instrument is now available free on the Web at http://www.med.umich.edu/ geriatrics/educationalprograms/gme.htm. 
